This paper is concerned with nonlinear fractional differential equations with the Caputo fractional derivatives in Banach spaces. Local existence results are obtained for initial value problems with initial conditions at inner points for the cases that the nonlinear parts are Lipschitz and non-Lipschitz, respectively. Hausdorff measure of non-compactness and Darbo-Sadovskii fixed point theorem are employed to deal with the non-Lipschitz case. The results obtained in this paper extend the classical Peano's existence theorem for first order differential equations partly to fractional cases.
Introduction
Let X be a Banach space. We consider the nonlinear fractional differential equation : , f a b × → X X is a given function satisfying some assumptions that will be specified later.
Fractional differential equations arise in many engineering and scientific disciplines as the mathematical modeling of systems and processes in the fields of physics, chemistry, biology, economics, control theory, signal and image processing, etc. which involve fractional order derivatives. Fractional differential equations also serve as an excellent tool for the description of hereditary properties of various materials and processes. Consequently, the subject of fractional differential equations is gaining much importance and attention (see [1] - [5] ). There are a large number of papers dealing with the existence or properties of solutions to fractional differential equations.
For an extensive collection of such results, we refer the reader to the monograph [1] and [3] and references therein.
In the most of the mentioned works above, the initial value problems for fractional differential equations were studied with the initial conditions at the endpoints of the definition interval, recalling that the classical existence and uniqueness theorem are for first order differential equations, where the initial conditions are at any inner points of the considered interval. On the other hand, classical integer order derivatives at a point are determined by some neighbourhoods of this point, while the fractional derivatives are determined by intervals from the endpoints up to this point. Fractional derivatives at the same point with different endpoints of the definition intervals are in fact different derivatives. Let us investigate the fractional differential equations Motivated by the above comment, in this paper, we study the existence of solutions to the nonlinear Caputo fractional differential equation modeled as (1.1), with the initial conditions at inner points of the definition interval of the fractional derivative. In this case, the equivalent integral equation is a Volterra-Fredholm equation. Local existence results are obtained for the cases that the function f on the righthand side of the equation is Lipschitz and Caratheodory type, respectively. The theory of measure of non-compactness is employed to deal with the non-Lipschitz case. In this sense, the classical Peano's theorem is extended to fractional cases.
Preliminaries and Lemmas
In this section we collect some definitions and results needed in our further investigations.
Let 
. In recent decades measures of noncompactness play very important role in nonlinear analysis [6] - [9] . They are often applied to the theories of differential and integral equations as well as to the operator theory and geo- 
Existence Results
In this section, we study the initial value problem for nonlinear fractional differential equations with initial conditions at inner points. More precisely, we will prove a Peano type theorem of the fractional version. We begin with the definition of the solutions to this problem. Consider initial value problem 
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Next we want to study the case that f satisfies the Carathedory condition. For simplicity, we limit to the case that f is locally bounded. We list the hypotheses.
( H [ ] , x a b ∈ and y ∈ X with y r ≤ .
(
for a.e.
[ ] Due to the hypothesis (3.6), we can take 0 h > small enough such that , a x h + , and the proof is completed.
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